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EtOH — highest panduratin A content

Pinostrobin, Pinocembrin

Solvent polarity influenced the extraction
and Panduratin A

of flavonoids and chalcanes.

Fingerroot (Boesenbergia rotunda L. Mansf.)
is an important source of flavonoids and chalcones with
potential applications in pharmaceuticals, nutraceuticals,
and the quality control of herbal products. This study
evaluated the effects of solvent polarity on extract yield
and the contents of pinostrobin, pinocembrin, and
panduratin A, as well as the feasibility of scaling up the
extraction process and systematically isolating bioactive
compounds. The results showed that ethanol produced
the highest total extract yield, whereas dichloromethane
exhibited the greatest selectivity for pinostrobin and
pinocembrin, while ethanol showed the greatest
selectivity for panduratin A. Ethanol was therefore
selected for scale-up extraction. All three target
compounds were subsequently isolated using column

chromatography combined with crystallization, and their

structures were confirmed by NMR spectroscopy. These findings demonstrate that solvent selection for fingerroot extraction should consider

both total extract yield and selectivity for the target compounds. The knowledge gained bridges laboratory-scale solvent selection and scale-

up extraction and purification, providing a foundation for developing an efficient target-oriented extraction process suitable for further

applications.
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Figure 1  Structures of pinostrobin (1), pinocembrin (2) and panduratin A (3)
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Figure 2 Dried extracts obtained using the five different solvents
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material placed in
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Macerated with ethanol

Figure 3 Schematic representation of the maceration extraction procedure during the extraction scale-up

process
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Figure 4  Extract yields obtained from extractions using different solvents. Values are expressed as mean + SD

(n=3). Different superscript letters indicate significant differences among solvents (p<0.05).
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Toglanaslstlinuliuiuia pinostrobin wasg
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Tngvmdn auddu vasiiansatneniueali
panduratin A q&ﬁqm Wiy 8.25% Taevwiin
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\Wsuieuiusieauaes Polsan et al. [13] Fany
pinostrobin wag pinocembrin 12.0 uay 6.0% lag
dwtnluansarin lemuea way Techapichetvanich
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Table 1 Contents of target compounds in Boesenbergia rotunda extracts obtained using different

solvents
Content of target compounds (mg/g extract)
Extract

Pinostrobin Pinocembrin Panduratin A
Hexane 286.36 + 0.06" 4.28 + 0.01° 0.34 + 0.01°
Dichloromethane 296.88 + 0.06° 84.72 + 0.03° 9.98 + 0.01°
Ethyl acetate 245.63 + 0.05° 74.37 + 0.02° 2.53 +0.01°
Methanol 233.93 + 0.02° 77.67 + 0.02° 0.57 + 0.01°
Ethanol 55.65 + 0.01° 40.30 + 0.01° 82.49 + 0.03°

Data are presented as mean + standard deviation (SD), n = 3

Mean values followed by different superscripts within a column are significantly different (p < 0.05)
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Figure 5 HPLC chromatograms of Boesenbergia rotunda extracts analyzed by a Poroshell HPH-C18 column

(4.6 x 100 mm, 2.7 um) with 0.1% phosphoric acid in water/acetonitrile as the mobile phase, at

0.8 mL/min and 290 nm.

ad
e
«wlf
v
sms—f
e

o

200

1t
Pinostrobin ot Pinocembrin £ o Panduratin A
2] _
ot g e
;o T o
i g,
* o P <
1 -
e & 20
y = 5873.3x + 1221.1 - G y = 6761.3x + 600.77 y = 5873.3x + 1221.1
R? = 0.9998 - R? = 0.9999 ) i R? = 0.9996
2010
e S s s e R i I R T R e A i P N TR R R R T
W a W W W W gl e W o

Figure 6 Standard calibration curves of pinostrob

in, pinocembrin and panduratin A, all of which exhibit

linear relationships between concentration and peak area.
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Figure 7 HPLC chromatograms of pinostrobin, pinocembrin and panduratin A standards, each at 100 g/

mL, analyzed by a Poroshell HPH-C18 column (4.6 x 100 mm, 2.7 um) with 0.1% phosphoric acid

in water and acetonitrile as the mobile phase, at a flow rate of 0.8 mL/min and detection at 290

nm.
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The residual crude EtOH extract (505.0 g)

CC (EtOAc-hexanes gradient)
2 s 3 ezl 33
R S S Q z o f o
s s CRE B8
o & ° o °
3 3 z
&
A A A A A
1 2 3 4 5
*% *% (3731 g) *% *%
l (+) EtOH
| | ** No further study was conducted
(+) = crystallization
Pinostrobin A3 CC = Column chromatography
(327.44 g)
(4117 ¢) l

Figure 9

Figure 8 Isolation scheme of pinostrobin from the crude ethanol extract of Boesenbergia rotunda.

A
3
(327.44 ¢)
CC (20% EtOAc-hexane, isocratic)

! ! ! | | |

B B B B
1 2 B3 4 Bs 6 7

e *x (130.55 g) . *x *x

CC (1% MeOH—CHZClz, isocratic)

| |

C C
1 2 3
~ (18.01 @) *
Sephadex (CHZCLZ’ isocratic) ** No further study was conducted
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D
D1 2 D3 4
** (16.3 9) *x (0.54 ¢)
(+) EtOH lm MeOH-CH Cl
Panduratin A Pinocembrin
(2.18 ) (863.0 mg)

Figure 9 Isolation scheme of pinocembrin and panduratin A from subfraction A,
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onanwalresasiu pinostrobin, pinocembrin
ke panduratin A

Pinostrobin (1) was obtained as white
crystals (71.47 g), "H NMR (400 MHz, CDCL): 11.95
(1H, s, 5-OH), 7.39-7.31 (5H, m, H-2°,3",4’,5’, 6°),
6.00 (1H, d, J=2.3 Hz, H-8), 5.99 (1H, d, J=2.3 Hz,
H-6), 5.34 (1H, dd, J=3.0; 13.0 Hz, H-2), 3.73 (3H,
s, 7—OCH3), 3.01 (1H, dd, J=13.0; 17.2 Hz, H-3a),
2.74(1H, dd, J=13.1; 17.2 Hz, H-3b). °C NMR (100
MHz in CDCL), 9 ppm: 195.8 (C-4), 168.0 (C-7),
164.2 (C-5), 162.8 (C-8a), 138.1 (C-1"), 128.9 (C-
3'5,47),126.2(C-2°,6"), 103.2 (C-4a), 95.2 (C-8),
94.3 (C-6), 79.2 (C-2), 55.7 (7—OCH3), and 43.4
(C-3).

Pinocembrin (2) was obtained as a white
solid (863 mg), 'H NMR (400 MHz, acetone-d):
12.16 (1H, br, s, 5-OH), 9.78 (1H, br, s, 7-OH),
7.47-7.38 (3H, m, H-3’,4’,5"), 7.57 (2H, d, J=7.3
Hz, H-2’,6"), 6.00 (1H, d, J=2.1 Hz, H-8), 5.97 (1H,
d, J=2.1 Hz, H-6), 5.58 (1H, dd, J=12.8; 3.0 Hz,
H-2), 3.17 (1H, dd, J=17.1; 12.8 Hz, H-3a), and
2.81 (1H, dd, J=17.1; 12.8 Hz, H-3b). *C NMR (100
MHz in acetone d), J_ ppm: 196.9 (C-4), 167.6
(C-7), 165.4 (C-5), 164.3 (C-8a), 140.1 (C-1), 129.6
(C-3",5"),129.5(C-4°), 127.4 (C-2°,6°), 103.3 (C-4a),
96.0 (C-8), 97.0 (C-6), 80.0 (C-2), and 43.7 (C-3).

Panduratin A (3) was obtained as yellow
solid (2.18 g), "H NMR (400 MHz, CDCL): 7.24 (4H,
m, H-2",3”,5”,6"), 7.14 (1H, m, H-4”), 5.90 (2H,
s, H-3, 5), 5.46 (1H, br, s, H-4"), 4.90 (1H, br, t,
J=6.0 Hz, H-8"), 4.71 (1H, dd, J=12, 4 Hz, H-1"),
3.76 (4—OCH3), 3.46 (1H, t,dd, J=11.0, 6.0, 1.5 Hz,
H-6"), 2.66 (1H, br, g, J=8 Hz, H-2"), 2.41 (1H, m,
H-5"), 2.30 (1H, dt, J=16, 8 Hz, H-77), 2.08 (1H, m,
H-7"), 2.15 (1H, m, H-5"), 1.81 (3H, s, H-12’), 1.55

12

(6H, 5, H-107,11"); "C NMR (100 MHz, CDCL) , &
ppm: 206.6 (C-7), 165.1 (C-2,4,6), 147.0 (C-17),
137.1 (C-3’), 131.9 (C-9’), 128.4 (C-3”,5"), 127.1
(C-27,6"),125.6 (C-4”), 124.2 (C-8’), 121.1 (C-4’),
105.9 (C-1), 94.5 (C-3,5), 55.4 (4—OCH3), 53.9 (C-
10), 42.7 (C-2°), 37.1 (C-67), 35.9 (C-57), 28.9 (C-7),
25.7 (C-117), 22.8 (C-127), 18.0 (C-10’).

Yoy NMR fid1fgyfenaiaenadosiy
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¥guasmsveneuelusuan

4. 39150d
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varengusaniulauinnineniyy nanAndile
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YaurlenuealiuIuia panduratin A geiian
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